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The baseline science mission shall provide 

estimates of soil moisture in the top 5 cm of soil 

with  an error  of no greater than 0.04 cm3/cm3 

(one sigma) at 10 km spatial resolution and 3-

day average intervals over the global land 

area excluding regions of snow and ice, frozen 

ground, mountainous topography, open water, 

urban areas, and vegetation with water content 

greater than 5 kg/m2 (averaged over the spatial 

resolution scale) 

  

 

SMAP BASELINE SCIENCE REQUIREMENTS 
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Regions Where SMAP is Expected to 

Meet Science Requirements 

At 9 km: 

VWC Ò 5 kg m-2 

Urban Fraction Ò 0.25 

Water fraction Ò 0.1 

Elevation Slope Standard Deviation Ò 3 deg 
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L2_SM_AP Algorithm Overview 
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   Baseline Algorithm 
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    (Das et al., ATBD)  

    (TGARS, Published in 2013) 
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Brightness Temperature Disaggregation Algorithm 
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Evaluate                                           at scales C and M:
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Add and subtract  to rewrite as: 
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Disaggregated brightness temperature 

Scale-C sensitivity parameter ɓ times 

smaller scale-M variations in ůpp   

Parent scale-C brightness temperature 

Contribution of scale-M 

variations of the parameters  
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L2_SM_AP Algorithm Overview 

Test of Baseline Algorithm Using SMEX02 PALS Data 

[K] [cm3 cm-3] 

L3_SM_A/P  

Algorithm 

SCA Ű-ɤ 

Passive  

Retrieval 

PALS  TB  

and ů 

Disaggregated TB (0.8 km) Estimated Soil Moisture (0.8 km) 

RMSE: 0.056 [cm3 cm-3] 

Baseline Algorithm 

Minimum Performance Test 

RMSE: 0.033 [cm3 cm-3] 
Baseline Algorithm 



Sample of L2_SM_AP Data 
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K Disaggregated Tbv at 9 km Aggregated S0vv at 9 km Retrieved Soil Moisture at 9 km 
v/v 

From Global Simulation 



ÅPre-launch objectives are to: 

ïAcquire and process data with which to calibrate, test, and improve 

models and algorithms used for retrieving SMAP science data products; 

ïDevelop and test techniques and protocols used to acquire validation 

data and to validate SMAP science products in the post-launch phase. 

 

ÅPost-launch objectives are to: 

ïVerify and improve the performance of the science algorithms; 

ïValidate the accuracy of the science data products with respect to the 

requirements 

 

SMAP L2_SM_AP Cal/Val Approach 



SMAP L2_SM_AP Cal/Val Approach 
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ÅPrimary calibration and validation approach is 

utilization of dense in situ soil moisture 

measurement networks (means multiple soil 

moisture measurement within the 3-km to 36-

km SMAP footprint) 

 

 

 

 

 

 

 

 

ÅSecondary approach will utilize large-scale 

sparse networks (one measurement within 

footprint), and global remote sensing and 

model-based soil moisture data products  

 

Global distribution of core validation sites 

NOAA USCRN 

Dense network  

(core site) 

50 km 

50 km 

SMAP L2_SM_AP Cal/Val Approach 


